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Organic Compounds 

The present invention relates to organic compounds, such as compounds which are active in 
the treatment of diseases caused by Helicobacter, such as H.pylori. 
Infections with Helicobacter species, such as H. py/on (formerly known as Campylobacter 
5 pylori) may contribute to diseases such as active chronic gastritis, peptic ulcer disease and 
gastric adenocarcinoma, and is also reported to contribute e.g. to malignant lymphoma of 
mucosa-associated lymphoid tissue of the stomach, chronic renal failure, HIV, pernicious 
anemia, Zollinger-Ellison syndrome, choleric polyps. 

Pharmaceuticals which are currently used In the treatment of He//co/)acter infections include 
10 antimicrobials, such as tetracycline, amoxicillin, metronidazole, clarithromycin, and mixtures 
of proton-pump inhibitors, such as omeprazole or lansoprazole, together with a second 
antimicrobial, e.g. amoxicillin or clarithromycin, but a major problem Is the appearance of H. 
py/off strains which have become resistant to one ore several of the above mentioned 
antibiotics. 

15 

We have now surprisingly identified a compound class which shows high antibacterial 
activttiy in vitro against H. pylori, and which may be useful in the treatment of diseases 
mediated (caused) by Helicobacter, such as K pylori, even in the treatment of drug resistant 
strains. 

20 

In one aspect the present invention provides the use of a pleuromutilin in the preparation of 
a medicament for the treatment of diseaeses mediated, e.g. caused, by Helicobacter. 

In another aspect the present invention provides a method of preventing or treating diseases 
25 mediated, e.g.caused, by Helicobacter, comprising administering to a subject in need of 
such treatment an effective amount of a pleuromutilin. 

He//codacfer includes H. pylori. Diseases mediated or caused by Helicobacter or 
Helicobacter mfe^Aions are found concomittently and include e.g. active chronic gastritis, 
30 peptic ulcer disease, gastric adenocarcinoma, malignant lymphoma of mucosa-associated 
lymphoid tissue of the stomach, chronic renal failure, HIV, pernicious anemia, Zollinger- 
Ellison syndrome, choleric polyps. 

A pleuromutilin according to the present invention includes one or more pleuromutilins. 
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According to the present invention a pleuromutilin may be administered alone or a 
pleuromutilin may be administered In combination with one or more other pharniaceutically 
active compounds (agents), e.g. such which show pharmaceutical activity against 
He//oi>acfer infections, e.g. including antimicrobials, such as tetracycline, amoxicillin, 
metronidazole, clarlthromydn. and mixtures of proton-pump inhibitors, such as omeprazole 
or lansoprazole, together with a second antimicrobial, e.g. amoxicillin or clarithromycin. 
Combinations include fixed combinations, in which two or more pharmaceutically active 
compounds (agents) are In the same formulation; kits, in which two or more 
pharmaceutically active agents in separate fonnulatlons are sold in the same package, e.g. 
with Instruction for co-administration; and free combinations in which the phamiaceutlcally 
active agents are packaged separately, but instmctions for simultaneous or sequential 
administration are given. 

In another aspect the present Invention provides the use of a pleuromutilin in combination 
with at least one further pharmaceutically active compound, e.g. a compound 
phamiaceutically active against HeZ/cobacfer infections, in the preparation of a medicament 
for the treatment of diseaeses mediated, e.g. caused, by Helicx>bacter. 

In anottier aspect tiie present invention provides a method of preventing or treating diseases 
mediated, e.g. caused, by Helicobacter, comprising administering to a subject in need of 
such treatinent an effective amount of a pleuromutilin in combination with at least one further 
phannaceutically active compound, e.g. a compound phamnaceutically active against 
Helicobacter infections. 

A pleuromutilin for use according to the present invention or for ti-eating or preventing 
diseases according to Uie present Invention is designated hereinafter as "a pleuromutilin of 
tiie present invention". 

A pleuromutilin of the present invention includes a pleuromutilin in the fonn of a free base, in 
the form of a salt, in the form of a solvate and in the form of a salt and a solvate, e.g. and in 
the form of a complex, such as a cyclodextrin complex. 

A pleuromutilin of the present invention may exist in the form of Isomers and mixtures 
thereof, e.g. Including diastereoisomers and mixtures thereof. Isomeric or diastereolsomeric 
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mixtures may be separated as appropriate, e.g. according to a method as conventional, to 
obtain pure isomers or diastereoismei^, respectively. The present invention includes a 
pleuromutilin according to the present invention in any isomeric and diasteroisomeric form 
and in any isomeric and diastereoisomeric mixture. Preferably the cofiguration In the mutilin 
5 ring is the same as in a naturally produced mutilin. 

A pleuromutilin for use according to the present invention or for treating or preventing 
diseases according to the present invention is designated hereinafter as "a pleuromutilin of 
the present Invention", 
10 Pleuromutilin, a compound of formula 



is a naturally occurring antibiotic, e.g. produced by the basidomycetes Pleumtus mutilus and 
P.passeckerianus, see e.g. The Merck Index, 12th edition, item 7694. 
A number of further pieuromutiiins having the principle ring structure of pleuromutilin and 
15 having e.g. antibacterial activity have been developed. 

A pleuromutilin of the present invention includes a pleuromutilin having the basic structural 
elements as set out in formula 




o 



A 




o 



'3 



PLEU 



20 



wherein R is vinyl or ethyl and the dotted line is a bond or is no bond. 



The following numbering system is used in the present application: 
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20 



O 



17 



PLEU 



16 



The dotted line between positions 19 an 20 (and between positions 1 and 2) is a bond or is 
no bond. If tiie dotted line between positions 1 and 2 is no bond tlie ring system may be 
further substituted in positions 1 and 2. The group -O- in position 14 is further substituted. 
5 preferably by a substituted carbonyl group. 

Examples of pleuromutilins according to the present invention includes e.g. 
- A compound as disclosed in US3716579, e.g. of formula 



10 wherein R is CH3-(CH2)7-CH=CH-(CH2)7-COO-, CH3-(CH2)4-CH=CH-CH2-CH=CH-(CH2)7- 
COO-. CH3-(CH2)9-CH=CH-(CH2)7-COO- or hydrogen; 
- A compound as disclosed in GB1312148, e.g. of formula 



wherein X, Y and Z are as defined in any one of the following groups: 
15 a. X is -CO-CH2-R1, wherein Ri is H, CI, Br, I, thiocyanato, azido, (N,N4etramethy!ene- 

thiocarbamoyO-mercapto, dithiocarbonic acid-0-(Ci^)alkyl, -S-phenyl. S-phenyl substituted 
by carboxyl or by one or two OH. -S-pyridyl, -S-benzyl, -S-(Ci45)allcyl, or -S-(Ci^)alkyl 
substituted by one or more amino, OH or carboxyl, Y is vinyl, and Z is H; 
b. X is CO-CO-OH, Y is vinyl and Z is H; 



I-US3716579 





I-GB1312148 
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c. X is COCH3, Y is vinyl and Z is H; 

d. X is COCH2NH2, Y Is ethyl and Z is H; 

e. X is a group of fonnula 

Y is ethyl and Z is H 

f. X is H, Y Is vinyl and Z is acetyl; or 

g. X is COR2, wherein R2 is (CM)alkyl, Y is vinyl and Z is H, 
■ A compound as disclosed in US4278674, e.g. of formula 

Ri ,CH, 




I-US4278674 

O 

wherein Ri is vinyl or ethyl, n is an integer from 2 to 5, X is sulphur or a group -Y- 
10 phenylene-Z- or a group =NR4, Y and Z are both sulphur or one of Y and Z is sulphur and 
the other is oxygen, R4 is H or a second mutilin ring of formula US4278674, wherein Ri is 
as defined above and attached via a -O-CO-CH2- group in position 14; each of R2 and R3 is 
(Ci-io)alkyl, or R2 and R3 together with the nitrogen atom form pyrrolidine, piperidino, 
morpholino, thiomorpholino, or 1-hexahydro-1H-azepino, or R2 and R3 together with the 
15 nitrogen atom form piperazinyl, the second nitrogen atom of which is substituted by (Ci. 
5)alkyl, (Ci^)hydroxyalkyl, (C2.5)alkynoyloxy(Ci^)alkyI, or benzoyloxy(Ci^)alkyl, or 
Ri is as defined above, n = 2, R3 is (Ci.io)alkyl, (Ci^)hydroxyalkyl, (C2.5)alkynoyloxy- 
(Ciu,)aikyl. or benzoyloxy(Ciui)alkyl, X is =NR'4 and R2 together with RU forms an ethylene 
bridge between both nitorgen atoms; such as 

20 - 14-Desoxy-14[(2-diethylaminoethyl)mercaptoacetoxy]mutilin. e.g. also known as tiamulin of 
formula 




-«CH3 



o 

A compound as disclosed in US41 30709, e.g. of formula 
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I-US41 30709 



O 



wherein R is ethyl or vinyl, Ri is selected from a- or p-anomers of hexopyranoses. 
hexofuranoses. pentopyranoses, pentofuranoses, pyranose and furanose aminosugars, 
disaccharides, trisaccharides and Rz is H, benzoyl or (C2-»)alkanoyl; or Ri Is 2-deoxy-2- 
(hydroxylmino)-3,4.6-tri-0-acetyl-a-D-glucopyranosyl or -galactopyranosyl. 2-deoxy-2- 
(hydroxyimino)-a-D- galactopyranosyl. 2-deoxy-2-amino-4,6-di-0-acetyl-a-D- 
glucopyranosyl, or 2-deoxy-2-acetamido-3,4.6-tri-0-acetyl-a-D-glucopyranosyl and R2 is H; 
- A compound as disclosed in US41 29721; e.g. of fomaula 




and the 19,20-dlhydro derivative thereof and the tetra (C2<)alkanoyl derivatives thereof; 
- A compound as disclosed In EP0013768, e.g. of fontnula 




wherein Ri Is vinyl or ethyl, m Is 0 or 1 , and R2 Is a heterocyclic radical, in which a 5- or 6- 
membered. unsaturated or saturated heterocyclic ring containing one or more hetero atoms 
15 selected from O. S and N, is attached to the -S(CH2)m- group; 

- A compound as disclosed in EP0153277. e.g. an N-acyl-14-0-[(1-amino-2-methylpropan-2- 
yl)thioacetyll-mutllln or 19,20-dlhydromutlonin,such as of formula 
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Ri ,CH, 



!OH 



o o 1^ 



CH, 



I-EP01 53277 



Wherein R, is vinyl or ethyl, and R2 is optionally hydroxy-substituted aminoalkyi or a 5- 
membered saturated heterocycle, e.g. including Valnemulin (Econor©) of formula 




H3C 



H3C 



l-Valnemulin 




'!OH 



••" CH3 



' A compound as disclosed In US516526, e.g. of formula 




I-US5164S26 



wherein Ri and R2 Independently of each other are H, alkyi, alkenyl, cycloalkyi, aryl or 
aralkyf; 

A compound as disclosed in W09322288, e.g. of fomtula 



CH, 




•"CH3 



R4 'R3 I-W09322288 q' 

Wherein R, and R2 are independently of each other H. alkyI, or, Ri and R2 together with the 
carbon atom to which they are attached are cycloalkyi; and R3 and R4 independently of 
each other are H, alkyI or substituted alkyl; 
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- A compound as disclosed in WO9725309, e.g. of fomiula 




I-WO9725309 



Wherein Y is carbamoyloxy, wherein tlie N-atom is unsubstituted or mono- or disubstituted, 
such as a compound of formula 




II-WO9725309 



wherein Ri is vinyl or ethyl. R2 and R3 independently of each other are H, or optionally 
substituted 

- saturated or unsaturated hydrocarbon or (C3-8)cyclic hydrocarbon, 

- heterocyclyl or aryt, or 

10 R2 and R3 together fomi an optionally substituted cyclic group of 3 to ff ring atoms, 

optionally containing one additional heteroatom selected from N, O and S, and optionally 
fused to a hydrocarbon ring, a heterocyclic group or an aromatic group: or 
R2 is one of the above monovalent groups and and R3 is a group selected form SO2R4, 
COR5, OR5 and NRbRt; wherein 

15 R4 is optionally substituted, 

- saturated or unsaturated (Ci^)hydrocari3on or (C3^)cyclic hydrocarbon, 

- heterocyclyl, aryl, (Ci^)alkylamlno or arylamino; 
Rs is optionally substituted 

- saturated or unsaturated (Ci^) hydrocarbon or (C3-8)cyclic hydrocarbon, 
20 - heterocyclyl or aryl. 

Re and R? independently of each other are H. or optionally substituted 

- saturated or unsaturated (Ci^) hydrocarijon or (C34)cyclic hydrocartjon. 

- heterocyclyl or aryl, or 
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Re and R7 together with the nitrogen atom to which they are attached form an optionally 
substituted (C3^)cyclic group, optionally containing one additional heteroatom selected from 
N, O or S, and optionally fused to a hydrocarbon ring, a heterocyclic ring or an aromatic 
group; 

- A compound as disclosed in WO9805659, e.g. of formula 




R2 N 

H H3C " 

H3C 

I-WO9805659 q. 

Wherein R, Is vinyl or ethyl, and R2 is a group R3, R4CH2-, or RsRbCHsCH-. wherein , 
each of R3 and R4 is an azablcycllc ring system, or Rs and Re together with the carbon atom 
to which they are attached form an azabicyclic ring system; 
10 - A compound of W09821 855; e.g. of formula 





IA.W09821855 ^ \ IB.W09821855 



wherein n and m are independently of each other 0, 1 or 2; X is O, S. S(0), SO2, -COO-, 
-NH-,-CONH-, -NHCONH-, or a bond; Ri is vinyl or ethyl; R2 is a non-aromatic monocyclic 
or bicyclic group containing one or two basic nitrogen atoms and attached through a ring 

15 cariaon atom, e.g. R2 is optionally substituted quinuclidinyl, azabicyclo[2.2.1]heptyl, 

azabicyclo[4.3.0]nonyl, azabicyclo[3.2.1]octyl, azabicyclo[3.3.0]octyl, azabicyclo[2.2.2]octyl, 
a2abicyclo[3.2.1]octenyl, azabicyclo[3.3.1]nonyl or azabicyclo[4.4.0]decyl; R3 is H, OH; or 
the moietity R2(CH2)mX(CH2)„CH2COO at position 14 of lA or IB is replaced by 
RaRbC=CHCOO, wherein one of Ra or Rb is hydrogen and the other is R2: or Ra and Rb 

20 together form R2; 

- A compound as disclosed in WO0007974, e.g. a 14-acyloxy derivative of mutllln or 19,20- 
dihydromutilin having a 2-fluoro substituent, such as of formula 



/ 
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5 



10 



15 




H3C" 




CH, 



R2 J> 
H3C 

IA-WO0007974 

Wherein Ri is vinyl or ethyl, and R2COO- is acyloxy, e.g. HOCH2CO2- or R-X-CH2CO2, 
wherein X Is O, S or NR' and R and R' are indpendently of each other an aliphatic or 
aromatic group, preferably R2COO- is a carbamoyl group, such as a group R3R4NCO2- 
wherein R3 and R4 have various meanings (e.g. R3 and R4have the meaning as disclosed 
for the meaning of R2 and Rsin WO9725309); 
- A compound as disclosed In WO0027790, e.g. a compound of formula 



'■CH, 




IB-WOOO/27790 




Wherein Ri is a R''(CH2)nO(CH2)m. R''(CH2)p. or a group of fonnula 



wherein R is a spiro-fused mono- or bicyclic ring containing one or two 
basic N-atoms; Xi and X2 which may be the same or different, are each -CH2- or -C=0, 
provided that at least one of Xi and X2 Is -C=0: and Y Is -NH-. -CH2- or -CH2-CH2-; 
R^ls an optionally substituted aryl group or heteroaryl group linked via a carbon atom; 
e.g. R*ls optionally substituted phenyl, thienyl, pyridinyl, furyl, thiazolyl, Isoxazolyl. 
benzlmidazolyl, quinolinyl. 1,2.3.4-tetrahydro-isoquinollnyl or benzthiazolyl: 
m is 1 , 2 or 3; n Is 0. 1 or 2; p is 1 to 4; Rz is vinyl or ethyl; and R3 is H. OH or F. and R4 Is 
H; or Rs is H and R, is F; 
- A compound as disclosed In WO0037074. e.g. a compound of fomiula 
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wherein Ri is an optionally substituted heteroaryl group which comprises a S-membered 
heteroaromatic ring which has at least one N-atom, e.g. a pyn-ole, pyrazole, imidazole, 
1,2,3-triazoie, 1,2,4-triazote, indole, benzimidazole, benzotriazole, 2-aza-indoie or6-aza- 
Indole; and which is linked via a N-atom; R2 is vinyl or ethyl; R3 is H, OH or F, and R4 is H; 
or R3 is H and R4 is F; 
- A compound as disclosed in WO0073287, e.g. a compound of fomiula 




wherein Ri is optionally substituted aryl, e.g. azabicyclo-octyl; or an optionally substituted 
nitrogen containing ring, e.g. piperidinyl; R2 is vinyl or ethyl; R3 is H, OH or F and R4 is H; or 
R3 is H and R4 is F; 
-A compound as disclosed in WO01 14310, e.g. a compound of formula 




wherein Ri is a nitrogen containing heterocycle, an optionally substituted aryl or optionally 
subsituted heteroaryl, or CH2R5, 

e.g. Ri is optionally substituted phenyl, 3-pyridyl. 4-pyridyl, pyrimidin-2-yI, 1,3,4-thiadiazol- 
2-yl, benzothiazol-2-yl. 2H-1 ,2.4-triazol-3-yl, azabicycloheptyl, azabicyclooctyl or piperidinyl; 
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Ra is vinyl or ethyl; R3 is H, OH or F and R4 is H; or R3 is H and R4 is F; R5 is halogen or 
SRe, and Re is aminoalkyl. a nitrogen containing heterocycle, or an optionally substituted 
aryl or optionally subsituted heteroaryl; e.g. Re is optionally substituted phenyl, 3-pyridyl. 4- 
pyridyl, pyrlmldln-2-yl, 1,3,4-thladiazol-2-yl, benzothiazol-2-yl. 2H-1 ,2,4-triazol-3-yl. 
5 azabicycloheptyl, azabicyclooctyi or piperidinyl; 

- A compound as disclosed in WO01 09095, e.g. a compound of formula 




wherein R is hydrogen or alkyi; Ri is hydrogen or a group of fonnuia 

^Wherein X is S, O. or NRio. wherein Rio is H or alkyl. or N*(R'io)2 wherein R'lois alkyI 
10 in the presence of an appropriate anion; and Rg is amino, alkyl, aryl, heterocyclyl or 

mercapto; and, if X is oxygen. Rg is additionally hydrogen; Rais arylene, e.g. phenylene; or 
heterocyclene; R4 is hydrogen or alkyl; Rsis hydrogen or alkyl; R3, R3 , Re, R? and Rs 
independently of each other are hydrogen or deuterium; or Rand R2 together with the 
nitrogen atom to which they are attached form non-aromatic heterocyclene and Ri is a 
15 group of formula 

n 

^"^^wherein X and Rg are as defined above; e.g. a compound of formula 




"^18 I3.WO0109095 

wherein Ris is hydrogen or a group of formula 
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wherein Res is hydrogen or deuterium; R28 is hydrogen, methyl or tert-butyl; 



Rts is hydrogen or methyl; and Rss, R4S and R53 are hydrogen or deuterium; 
- A compound as disclosed in WO01 74788, e.g. a compound of formula 

R2V cP^z 



^ H 



I-WO01 74788 Q 




wherein Ri is a 5- or 6-membered optionally substituted heteroaryl group; 
e.g. pyridine, pyridazine, pyrimidine, pyrazine, isoxazole, thiazofe, imidazole, pyrazole, 
1,2.3-triazole, 1,2,4-triazole, benzimidazole, 3-oxo-3.4-dihydropyrido[2,3-b]pyrazine, or 
pyrazolo[1,5-a]pyrimidine; and R2 is vinyl or ethyl; 

A compound as disclosed in WO0204414. e.g. a compound selected from 14-0- 
[(cyc!oalkyl-sulfanyl)acetyl]mutilins; 14-0-[(cycloali<yl-alkyl-sulfanyl)acetyl] mutilins; 14-0- 
I(cycloalkoxy)acetyl]mutllins; or 14-0-[(cycloalkyl-alkoxy)acetyl] mutilins, such as of formula 



>-(CH2)p 

I-WO0204414 

Wherein R is hydrogen; Ri is hydrogen or a group of formula 

ii 

^wherein X is sulphur, oxygen or NR10. wherein R10 is hydrogen or alkyi; and Rgis 
amino, alkyI, aryl or heterocyclyl; and. if X is oxygen, Rq is additionally hydrogen; Y is 
sulphur or oxygen; R2is hydrogen or one or more substituents, R4is hydrogen or alkyI; Rsis 
hydrogen or alkyI; R3 and R3' are hydrogen, deuterium, or halogen; Re, R7 and Re are 
hydrogen or deuterium; m is a number selected from 0 to 4; n is a number selected from 0 
to 10; and p is a number selected from 0 to 10; with the proviso that n plus p are at least 1; 
e.g. a compound of of formula 
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lp-WO0204414 

wherein Rip is liydrogen or tlie residue of an amino acid; 
- A compound as disclosed in WO0212199. e.g. a compound of fomiula 




5 wlierein Ri is: 

- a 5- or 6-membered aromatic or lieteroaromatic ring attached via a ring carbon atom, 
preferably pyridyl, and comprising a substituent selected from halo, R7O-. R7S- or ReRsN- 
on a ring carbon adjacent to the carbon of attachment; or 

- a 5- or 6-membered dlhydro heteroaromatic ring attached via a ring carbon atom and 

10 comprising one oxygen or one or two nitrogen atoms and optionally fused to phenyl, a 5- 
or 6-membered heteroaryl ring comprising one or two nitrogen atoms or a 5- or 6- 
membered heterocyclyl ring comprising a sulphur, oxygen or nitrogen atom and further 
comprising a substituent selected from 0x0 or thioxo on a ring carbon adjacent to the 
carbon of attachment; 

15 - a 6-membered tetrahydro heteroaromatic ring attached via a ring carbon atom comprising 
one or two nitrogen atoms and further comprising two substituents independently selected 
from 0x0 or thioxo wherein one of the substituents is on a ring carbon adjacent to the 
carbon of attachment; or 

- a bicyclic heteroyaryl ring attached via a ring carbon atom and comprising nine or ten ring 
20 atoms and from one to four nitrogen atoms; 

wherein the ring of Ri may be optionally further substituted; R2 is vinyl or ethyl; R3 is H, OH 
or F and R4 is H. or R3 is H and R4 is F; and R5 and Re together form an 0x0 group; or R3 
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and R4 is each H and Rg is H, or OH and Ra is H, or R5 is H and Re is H or OH; R7 is 
optionally substituted {Ci^)alkyl; and Re and Ro are independently selected from hydrogen 
or optionally substituted (Ci^)all<yl. 
- A compound as disclosed in not yet published PCT-application PCT/EP01/10502, of 
formula 



wherein Rand R2 together with the nitrogen atom to which they are attached form 
pyn-olidinyl or piperidlnyl, R, is a group of fomiula 

X 
II 

-C-R, 

^, R3 and R'a are hydrogen, deuterium or halogen, R4 is hydrogen or alkyl. R5 is 
hydrogen or alkyl. Re, R7 and Re are hydrogen or deuterium; Rg is amino, alkyl, aryl, 
heterocyclyl or mercapto; and, if X is oxygen, R9 is additionally hydrogen; Rio is hydrogen 
or alkyl, R'lois alkyl, X is sulphur, oxygen. NR10, or N*(R'io)2in the presence of an 
appropriate anion, Y is sulphur or oxygen, and m is 0, 1 or 2; 

with the proviso that, when Rand R2 together with the nitrogen atom to which they are 
attached fomi piperidinyl. m is 0, Y is S and Y is attached in position 3 of said piperidine 
ring that group of formula I which is attached to the piperidine ring via the residue Y is 
either in the (S)-configuration or in the (R)-configuration, preferably in the (S)-configuration; 
preferably a compound of of formula 




CH2 



'3 
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wherein Rap, R'ap, Rep, Ryp and Rap are, index-number correspondingly, as defined for a 
compound of formula I-PCT/EP01/10502 for R3. R'3. Re, R? and Re; and Rgp is hydrogen or 
one or more substltuents, and if the group attached to the piperidine ring via the sulphur 
atom Is in position 3 of said piperidine ring and Rsp Is hydrogen, then the group attached to 
the sulphur atom is either In the (S)-conflguration or In the (R)-configuratlon; 
a compound of formula 




l,-PCT/EP01/10502 

Wherein Raq, R'aq, Req. Rzq and Req are. Index-number con-espondingly, as defined for a 
compound of fomiula I-PCT/EP01/10502 for R3, R'3. Re, R? and Re; Rsq is hydrogen or one 
or more substltuents, preferably hydrogen; and Rq is that part of an amino acid which 
remains if the carboxyiic group Is splitt off; 
a compound of formula 




wherein Ren R'ar, R4r, Rer, R7r and Rer are, Index-number correspondingly, as defined for a 
compound of formula I-PCT/EP01/10502 for R3, R's, R4. Re. R? and Re; Rer is hydrogen or 
one or more substltuents, and R^ is that part of an amino add which remains if the 
carboxyiic group Is splitt off, or a compound of formula 



Case G-32439P1/BQ|tf 917 



17- 




I.-PCT/EP01/10502 R7. 



wherein Rag. R's,, R48. Res. Rrs and Res, respectiveiy, are, index-number conrespondingly, as 
defined for a compound of fonnula I-PCT/EP01/10502 for R3, R'3, R4, Re, R7 and R^; 
R58 is hydrogen or one or more substituents, preferably hydrogen; and Ris is that part of an 
5 amino acid which remains if the carboxyiic group is spiitt off; e.g. wherein in a compound of 
fonnula I, the group attached to the piperidine ring via the sulphur atom is either in the (S)- 
configuration or in the (R)-configuration; e.g. wherein in a group Ri, the amine group of the 
amino acid residue is either in the (S)-configuration or in the (R)-configuration. 
such as the compounds 

10 14-O-[(N-(3-Methyi-2-amino-buturyl-piperidin-3(S)-y0sulfanyl)ac6tyl]mutilln. e.g. including 
14-0-[(N-(3-l^ethyl-2(R)-amino-buturyl-piperidin-3(S)-yi)sulfanyl)acetyilmutilin; and 
14-0-[(N-(3-IMethyl-2(S)-amino-buturyl-piperidin-3(S)-yi)sui^nyl)acetyl]mutilin; 
14-0-[(N-(3-iytethyl-2-amino-buturyl-piperidin-4-yi)sulfanyl)acetyl]mutilin, e.g. including 
14-0-[(N-(3-l\4ethyl-2(R)-amino-buturyl-piperid]n-4-yl)sulfenyl)acetyl]mutiiin, and 

15 14-0-[(N-(3-Methyl-2(S)-amino-buturyl-piperidin-4-yl)8Ulfanyl)acetyi]mutilin; 

14-0-[(N-(3-iy4ethyl-2-amino-butyryl)-piperidin-3-yl)-methylsulfanylacetyl]-mutilin, e.g. 
including 

14-0-KN-(3-Methyl-2-amino-butyryl)-piperidine-3(S)-yl)-methylsulfanylacetyl]-mutilin, and 

14-0-[(N-(3-Methyl-2-amino-butyryl)-plperidlne-3(R)-yl)-methylsulfanylacetyl]-mutilin,such 
20 as 

14-0-[(N-(3-i\/iethyl-2(S)-amino-butyryl)-piperidine-3(S)-yl)-methylsuIfanylacetyl]-mutilin. 
and 

14-0-[(N-(3-Methyl-2(R)-amino-butyryi)-piperidine-3(S)-yl)-methylsulfanyiacetyll-mutilin; 
14-0-[(N-(3-Methyl-2-amino-butyryl)-pyn-olidine-2-yl)-methylsulfenyiacetylHnutiiin, e.g. 
25 including 

14-0-[(N-(3-l\^ethyl-2-amino-butyryl)-pyn-oiidlne-2(R)-yl)-methylsulfanylacetyll-mutilin, and 

14-0-[(N-(3-Methyl-2-amino-butyryl)-pyn-olidlne-2(S)-yl)-methylsulfanylacefyl]-mutilin, such 
as 
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14-(>[(N-(3-Methyl-2(R)-amino-butyryl)-pyrrolidine-2(R)-yl)-methylsulfanylacetyn-mutlH 
and 

14-C>[(N-(3-Methyl-2(S)-aminc>-bLityi7l)-pyrrolidine-2(R)-yl)-methylsulfanylacetyll-mu^ 
14-0-t(N-(3-MethyI-2-amlno-butyryl)-pyrrolidin-3-yl)sulfanylacetyl]mutilin, e.g. including 
5 i4-0-[(N-(3-Methyl-2(R)-amino-butyryl)-pyn-olidine-3-yl)-sulfanylacetyl]-mutilinand 
14-0-[(N-(3-Methyl-2(S)-amlno-butyryl)-pyrroiidine-3-yl)-sulfanylacetyll-mutilin; 

and 

14-0-l(N-histidinyl-pyn-olidin-3-yl)sulfanylacetyl]mutilin, e.g. including 
4-0-[(N-(R)-histidinyl-pyn-olidin-3-yl)sulfanylacetyllmutllin, and 
1 0 4-0-[(N-(S)-histldinyl-pyrrolidin-3-yl)sulfanylacetyllmutilin. 

e.g. In free fonn or In the forni of a salt, e.g. a salt with hydrochloric acid; such as a 
hydrochloride. 

1 4-0-[(N-hlstldlnyl-pyn-olldln-3-yl)sulf anylacetyllmutllin Is 1 4-0-[(N-(3-(lmidazol-4yl)-2- 

amlno-propionyl-pyn-olidln-3-yl)sulfanylacetyl]mutilln. 
15 A compound of formula PCT/EP0 1/1 0502 may be obtained as appropriate, e.g. according, 
e.g. analogously, to a method as conventional, e.g. by a process comprising the steps 
a. reacting a compound of formula 



wherein R3, R'3. R4 and Rs are as defined in claim 1 of PCT/EP01/10502 and Ra. R7 and 




20 
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wherein Y is as defined in claim 1 of PCT/EP01/10502; R3. R'3, R4 and R5 are as defined 



above and Re, R7 and Re are liydrogen, 
b. reacting a compound of formula III as defined in step a. with optionally substituted 
pyrrolidine, methyl or ethyl pyrrolidine, piperidine, methyl or ethyl piperidine {- methyl-, 
ethyl- pyrrolidine or piperidine), respectively, carrying at the nitrogen atom a group of 
formula -C(=X)R9, wherein X and R9 are as defined in claim 1 of PCT/EP01/10502, in 
the form of a reactive derivative, e.g. in the form of a mesylate or a tosyiate; to obtain a 
compound of formula 



which is a compound of formula I of PCT/EP01/10502 wherein R, Ri, Rg. R3, R'a, R4, Rg, 
Y and m are as defined In claim 1 of PCT/EP01/10502 and Ra, R? and Rs are hydrogen; 
and, if desired, 

c. introducing deuterium into a compound of formula IV as defined in step b, to obtain a 
compound of formula I, wherein R, Ri, R2, R3, R'a, R4, R5, Y and m are as defined above 
and Re, R? and Rs are deuterium. 

A pleuromutilin of the present Invention is preferably a compound of fomrtula l-Vainemulin 
(Econor®) or a compound of fomnula Ig-WOOl 09095, e.g. a compound of fonnula 





CH, 



O 



Ig^-WOOl 09095 



or a compound of formula 




Iga-WOOl 09095 

e.g. in free form or In the form of a pharmaceutically acceptable salt. 



Activity against strains of Helicobacter, e.g. H.pylori may be deteonlned according to the 
5 Agar Dilution Method, using Mueller Hinton agar, supplementet with > 2 week Old horse 
blood (5% v/v), incubation at 35" C for 3 days In a gas system-generated microaerobic 
atmosphere according to NCCLS recommendations, such as disclosed e.g. in "Methods for 
dilution antimicrobial susceptibility tests for bacteria that grow aerobically Fourth addition; 
approved standard. M7-A4 Vol.17 No.2 (1997) and M100-S9 Vol.19 No. 1 (1999). 

10 

Pleuromutilins of the present invention show activity against strains of Helicobacter, e.g. 
H.pylori and are thus useful In the treatment of infectlos caused by Helicobacter. 
Pleuromutilins of the present invention surprisingly are even active against resistant and 
H.pylori ^ins, e.g. strains which are resistant against treatment with known 
1 5 pharmaceuticals useful In the treatment of diseases caused by H.pylori infections, e.g. 
metronidazole resistant strains. 
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Example 

In vitro test results of pleuromutliins, metronidazole and tetracycline 

Activity of TEST COIVIPOUNDS (TCs) against H.py/o/?* strains ATCC 43504. 43526. 43629. 
49503 and 51652 Is determined according to the Agar Dilution Method, using Mueller HInton 
5 agar, supplementet with > 2 week old horse blood (5% v/v), Incubation at 35** C for 3 days in 
a gas system-generated microaerobic atmosphere according to NCCLS recommendations, 
such as disclosed in "Methods for dilution antimicrobial susceptibility tests for bacteria that 
grow aerobically Fourth edition; approved standard. M7-A4 Vol.17 No.2 (1997) and M100- 
S9 Vol. 19 No. 1 (1999). 

10 

In vitro activity of the following TEST COMPOUNDS (TC) and of metronidazole and 
tetracycline is determined: 

CPDI: a compound of formula l-Valnemulin (Econor®) 
CPDII: a compound of fomiula of formula lsi-WO0109095 
1 5 CPDIII: a compound of fomiula of formula I82-WO01 09095 



Results of minimum inhibitory concentrations (MIC in \ig/m\)) of CPDI, CPDII and CPDIII and 
of metronidazole (MET) and tetracycline (TEC) in vitro tests against Helicobacter pylori 
{H.pylori) strains as set out in TABLE 1 are as set out in TABLE 1 below. 

20 

TABLE 1 



Bacterial Strain / 
ATCC numt>er 


lUIIC (|ig/ml) 


CPDI 


CPDII 


CPDIII 


MET 


TEC 


Kpylori / 43504 


0.025 


<0.0125 


0.025 


128 


0.4 


H.py/o/7 743526 


0.05 


0.05 


0.05 


4 


0.4 


H.pylori/ 43629 


<0.0125 


<0.0125 


<0.0125 


128 


0.4 


H.pylori / 49503 


<0.0125 


0.025 


0.025 


4 


0.2 


H.pylori / 5^652 


0.025 


0.025 


0.025 


2 


0.2 
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Patent Claims 

1 . Use of a pleuromutilin In the preparation of a medicament for the treatment of diseases 
mediated by Helicobacter. 

2. Use according to claim 1 wherein a pleuromutilin is used in combination with at least one 
further pharmaceutically active compound. 

3. A method of preventing or treating diseases mediated by Helicobacter, comprising 
administering to a subject in need of such treatment an effective amount of a 
pleuromutilin. 

4. A method as claimed in claim 3 comprising administering an effective amount of a 
pleuromutilin in combination with at least one further pharmaceutically active compound. 

5. Use according to any of claim 1 or 2. or a method according to any one of claim 3 or 4 
wherein Helicobacter is Helicobacter pylori. 

6. Use or a method according to any one of the preceding claims wherein a pleuromutilin is 
a compound comprising the basic structural elements as set out in formula 




PLEU 



wherein R is vinyl or ethyl and the dotted line is a bond or is no bond. 

7. Use or a method according to any one of the preceding claims wherein a pleuromutilin is 
a pleuromutilin of formula 
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^ I31-.WOOIO9095 
or a pleuromutilin of formula 




NH2 

I32-WOOIO9095 

8. Use or a method according to any one of the preceding claims wherein the disease is 
selected from the group consisting of active chronic gastritis, peptic ulcer disease, 
gastric adenocarcinoma, malignant lymphoma of mucosa-associated lymphoid tissue of 
the stomach, chronic renal failure, HIV, pernicious anemia, Zolllnger-Elllson syndrome, 
or choleric polyps. 
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Abstract 



A method of preventing or treating diseases caused by Helicobacter, comprising 
administering to a subject in need of such treatment an effective amount of a pleuromutilin. 



10 
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